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Indian Standard 

SPECIFICATION FOR 
CUTTING OIL, SOLUBLE, CLEAR 

0. FOREWORD 

).l This Indian Standard was adopted by the Indian Standards Institu- 
tion on 12 September 1980, after the draft finalized by the Lubricants and 
Related Products Sectional Committee had been approved by the 
Petroleum, Goal and Related Products Division Council. 

0.2 Cutting oils are used for lubrication and cooling of metal surfaces 
during metal cutting operations. There are different kinds of cutting oils 
used for this purpose depending upon the job required such as cutting oil, 
neat ( IS : 3065-1970* ) which are immiscible with water and cutting oils, 
soluble (IS : ill5-1973f) which give a non-transparent aqueous emulsion. 
The present specification covers cutting oils, soluble which are clear type. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is. complied with, the final value, observed or calculated, expres- 
sing the result of a test or analysis, shall be rounded off in accordance 
with IS : 2-1960J. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

LI This standard prescribes the requirements and methods of sampling 
and test for cutting oil, soluble, clear type, intended for use in grinding, 
cutting and other operations where a transparent. or translucent emulsion 
is required for clear visibility of the work piece and tools. 

2. REQUIREMENTS 

2*1 General Requirements 

2.1.1 The material shall be prepared from mineral lubricating oil 
having a flash point of 150°C, Min when tested by IS : 1448- ( P : 69 )§, 

•Cutting oil, neat (first revision ). 
tCutting oil, soluble (first revision ). 
iRules for rounding off numerical values ( revised ). 

§Methods of test for petroleum and its products: Flash and fire point by cleaveland 
( open ) cup. 
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together with emulsifiers, bactericides, stabilizers and other additives, if 
necessary. 

2. 1*2 The oil shall be clear, homogeneous and free from foreign matter, 
sediment and visible impurities. It shall not contain any ingredients 
injurious to persons using or handling it either in the original state or in 
the form of an emulsion. The oil should also be free from any pungent 
or unpleasant odour. 

2.2 Specific Requirements — The material shall comply with the 
requirements prescribed in Table 1 when tested according to the methods 
prescribed in the relevant appendix to this standard and 'P:' series of IS : 
1448*. Reference to the relevant methods of test is given in Table 1. 



TABLE 1 REQUIREMENTS FOR GUTTING OIL, SOLUBLE, CLEAR 



Sl 
No. 



Characteristic 



Requirement Methods of Test, Ret to 



Appendix in P : Method of 
this Standard IS : 1448* 



(1) (2) 

i) Ash, percent by mass, Max 

ii) Water, percent by mass, Max 

iii) Emulsion test, 5 : 1 and 20 : 1 
ratio in water of 400 ppm 
hardness 



iv) Frothing test, 5:1 and 20 : 1 
ratio in 200 ppm hardness 

v) Cast iron corrosioxrteit, 20 : 1 
ratio emulsion with 400 ppm 
hard water, Max 

vi) Copper strip corrosion test at 
100'C for 3 h 

vii) Thermal stability test 

viii) Flash point, COC, °C, Min 



(3) 

70 

100 

No oil or cream 
separation. 
Emulsion shall 
remain clear to 
translucent 



(4) 



No froth after 
minutes 

0/1-1 



15 



Not worse than 
No. 1 

Shall pass the test 

150 



(5) 
P:4 
P:40 
P:t 



P:t 

P: 15 

P:69j 



* Methods of test for petroleum and its products. 
tUnder preparation. Till such time IP 263/70 shall be followed. 
fUnder preparation. Till such time IP 312/74 shall be followed. 
§The material shall be dried by using anhydrous sodium sulphate before determin- 
ing flash point. 



•Methods of test for petroleum and its products. 
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AMENDMENT NO. 1 SEPTEMBER 1993 

TO 

IS (272: 1987 SPECIFICATION FOR INDUSTRIAL 

COOLING FANS (MAN COOLERS) 

(First Revision) * 

( Page 9, clause 9.1 ) — Add the following sub-clause after 9.1: 

'9.1.1 For compliance with requirements of this standard, the values of total 
air delivery shall not be less than those specified in Table 2. In case higher 
values of air delivery is declared by the manufacturer ( see 10.12 ) the 
observed results, expressed as the percentage of the values declared by the 
manufacturer shall not be less than 90 percent of the declared values. 
Similarly for any values of fan speed declared by the manufacturer ( see 
10.12 ) observed results expressed as the percentage of the values declared by 
the manufacturer shall not be more than 10 percent or less than 90 percent of 
the declared value. The actual input when measured shall not exceed the 
declared value by more than 10 percent subject to the condition that the 
observed value shall in no case exceed the specified value given in Table 2/ 

[ Page 14, clause 11.9(c)] — Substitute the following for the existing 
entries: 

11 J (c) 0.60 for fans having an input of 1.0 kw or less than 0.70 for fans 
having input above 1.0 kw in case of 3 -phase fans/ 



(ETD5) 
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PACKING AND MARKING 

1 Packing — The material shall be packed in securely closed metal 
rums or any other suitable containers of appropriate size and strength 
9 agreed to between the purchaser and the supplier. 

»2 Marking — Each container shall be marked with the following 
aformation: 

a) Name of the material; 

b) Manufacturer's name, initials or his trade-mark, if any; 

c) Quantity of the content; and 

d) Batch number and year of manufacture. 

3.2.1 The container may also be marked with Standard mark. 

3.2.2 The use of the Standard Mark is govered by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



4. KEEPING PROPERTIES 

4.1 The material when stored in original sealed containers under ambient 
temperature conditions in shade shall retain the properties described in 
Table 1 for a period of not less than 6 months after the date of delivery. 

5. SAMPLING 

5.1 Representative samples of the material shall be drawn as prescribed 
in IS: 1447-1966*. 

5.2 Number of Teita and Criteria for Conformity ~ Tests for 
emulsion, frothing, cast iron corrosion and thermal stability shall be 
conducted on three of the individual samples each, and there shall be no 
failure if the lot is to be accepted as satisfactory in respect of the above 
characteristics. For the remaining characteristics prescribed in Table 1 
the tests shall be conducted on the composite sample prepared according 
to IS : 1447-1966* and no failure shall be reported for the acceptance of 
the lot. 



♦Methods of sampling of petroleum and its products. 
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APPENDIX A 

[Table I SI No. (v)] 

CAST IRON CORROSION TEST 

( Adapted with permission from IP 125/77 Aqueous cutting fluid, 
corrosion of cast iron ) 

A-l. SCOPE 

A-Ll Cutting oils which are used in the form of aqueous dispersions or 
solutions should not readily permit corrosion of equipment with which 
they come into contact. This method is accordingly designed to assess 
the behaviour of such fluids in contact with a typical metal, such as cast 
iron; and is applicable to samples submitted either in the form of an 
aqueous fluid as used in practice or as a concentrate requiring dilution 
with water. 

A-2. OUTLINE OF THE METHOD 

A-2.1 Steel millings are placed on the cleaned surface of a cast-iron plate 
and emulsion of the cutting oil under test is poured on to them. After 24 
hours the millings are removed and the surface of the plate is examined 
for corrosion. 

A-3. APPARATUS 

A-3,1 Test Plate — Conforming to Grade 25 of IS : 210-1970*, 10 cmx 
10 cm x 6 mm ( originally ) of grey cast iron, the surrkce being ground 
to* a smooth finish. 

A-3.2 Steel Millings — Approximately 6 mm long and 1*5 to 3 mm width 
prepared by dry-milling the steel conforming to IS : 226-1975f. 

A-3.3 Test Chamber — No dimensional limits are- prescribed for the 
chamber. The temperature shall be maintained at 27 ± 2°C and the 
humidity at 52 ± 5 percent. The required level of humidity can be 
obtained by placing at the bottom of the cabinet at least one open dish, 
not less than 15 mm diameter, containing a saturated solution of sodium 
bisulpate in contact with an excess of solid bisulphate which gives a humi- 
dity of 52 percent at 20°C. Lumps of solid bisulphate should stand out of 
the liquid. If a large chamber is used with several plates under test, 
several dishes may be desirable. Alternatively, separate chambers, each 
with a dish of bisulphate, can be used one for each test plate. 



♦Specification for grey iron castings ( second revision ). 

tSpecification for structural steel ( standard quality ) [fourth revision ). 
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A-3.4 Pipette — Calibrated to deliver 2 ml of the fluid. 

A-4. PREPARATION OF SAMPLE 

A-4.1 For carrying out this test the 20 : 1 ratio emulsion shall be prepared 
with 400 ppm hard water in accordance with the method given for 
emulsion and frothing tests. 

A.5. PREPARATION OF APPARATUS 

A-5.1 If the surface of any plate is corroded or pitted, regrind the plate 
to a smooth surface. Do not allow th£ plate to become burnished. 

A-5.2 If the thickness of the plate is reduced to 3 mm, discard it. 

A-5.3 Immediately prior to test, prepare the ground surface of the test plate 
as follows and do not touch the surface subsequently. Carry out this 
procedure irrespective of whether or not the plate has been used before, 
and whether or not it is new or reground: 

a) Wipe with cotton wool soaked in toluene; 

b) Wash with acetone from a wash-bottle; 

c) Wipe dry with cotton wool; 

d) Rub the plate on a new piece of No. emery cloth placed on 
a flat surface ( plate glass for example ), rubbing heavily by 
hand for 30 double-strokes without lifting in each of two direc- 
tions at right angles. A hand magnet may be found convenient 
to hold the plate for this operation. If stain marks are still 
apparent, treat the plate as pitted and regrind it; 

e) Wipe with clean filter paper soaked in acetone; and 

f) Rub with successive pieces of dry clean filter paper until no marks 
are apparent on the paper. 

A-6. PROCEDURE 

A-6.1 Make the test in a room free from corrosive fumes, 

A-6.2 Take the millings and sieve with a standard 710-micron IS sieve 

Lset IS : 460 ( Part I )-l962* ]. Discard the dust and retain the millings, 
iscard all the millings if any rust is present. 

A-6.3 Wash the millings in accetone and allow to dry in air. There- 
after, the millings should remain untouched by hand. 

A-6.4 With the aid of a spatula, place 4 portions each of approximately 2 g 
of steel millings in a single layer each centrally in a quarter of the 

•Specification for test sieves: Part I Wire cloth sieves ( stcond revision ). 
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prepared surface of the plate. Each portion shall be so disposed that the 
edges are not in contact either with adjacent portions or the edges of the 
plate. 

A-6.5 Pipette the fluid to be tested on to each portion of millings, so that 
the millings are thoroughly wetted. The fluids on adjacent portions 
shall not run together. About 2 ml of the fluid will be required per 
portion of millings. If testing several fluids at once, put the 4 portions on 
different plates as far as possible, so that each plate has several fluids 
on it. This minimizes error due to possible variations in plates. 

A-6.6 Transfer the plate to the test chamber, the temperature and 
humidity of which is maintained as specified in A-3.3. 

A-6.7 After 24 hours, remove the plate from the cabinet, remove the 
millings from the plate and discard them. Wash the surface of the plate 
with acetone, then with toluene and finally rub gently with a filter paper 
soaked in toluene. 

A-6.8 Inspect the surface areas of the plate for corrosion, and record 
pitting and staining results separately for each test area, for example, the 
areas previously covered by 2 g of steel millings as follows: 

Pitting — Record the number of pits present. 

Staining — Record the extent and intensity of staining using the 
following numbers: 

Proportions of Test Area Stained Intensity of Staining 

Nil Nil 

1 Less than 10 percent 1 Hardly perceptible 

2 Between 10 and 25 percent 2 Slight staming 

3 Between 25 and 50 percent 3 Heavy staining 

4 Between 50 and 75 percent 4 Surface damage ( not 

5 Over 75 percent including pits ) 

If staining is not uniform record the maximum intensity observed. 

A-7. REPORTING 

,he results by three numbers, the first being the number of 
by an oblique stroke; the second, the area of staining, 

tiyphen; and the third, the maximum intensity of staining 
0/1-1,6/04), 0/3-2, etc). 

8 
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A-7.1.1 Also report relevant test details, as follows: 

a) Nature of added water used, and 

b) Dilution if known, and method of preparation, if relevant. 

A-8. PRECISION 

A-8.1 The precision cannot be expressed in a useful form to cover all 
cases. Extensive investigations have shown that it is very poor when the 
corrosion probability is of the order of 50 percent, but that it is better 
when either very little or considerable corrosion occurs. The use of 
statistically designed programmes is recommended whenever comparative 
tests are to be made. 



APPENDIX B 

[Table h SIM. ( vii )] 

DETERMINATION OF THERMAL STABILITY OF 
EMULSIFIABLE CUTTING OILS 

( Ad aptedfrom InstituU of Petroleum, UK t Standard M, IP 31JJ74 ) 

B-l. SCOPE 

B-l.l This method covers the determination of the thermal stability of 
emulsifiable cutting oils over the range of temperature at which these oils 
would normally be stored. 

B-2. OUTLINE OF THE METHOD 

B-2.1 Samples of the oil are stored at 0°C and 50°C and then examined 
for homogeneity. 

B-3. APPARATUS 

B-3.1 Sample Bottles — of clear glass, with wide neck, 150 ml nominal 
capacity. 

B-3.2 Air-Oven — Controlled to maintain sample at 50 ± 1°C. 

B-3.3 Refrigerator — Controlled to maintain sample at ± 1°C. 
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B-3.4 Thermometer* — < 

Temperature range 
Immersion, mm 


conforming to the 


following requirements: 
-20 to + 102°C 
Total 


Scale Marks: 






Subdivisions 




0-2°C 


Long lines at each 
Number at each 


1°C 

2°C 


Maximum line width, 


mm 


0*15 


Scale error, Max 




o-rc 


Expansion chamber: 
permit heating to 

Total length, mm 

Stem OD, mm 




150°C 
415 to 425 
6 to 8 


Bulb length, mm 
Bulb OD, mm 




15 to 20 

6, Min but not greater 
than stem 


Scale location: 






Bottom of bulb tc 


> line at 


-20°C 


Distance, mm 




35 to 50 


Length of scale rangCj 


, mm 


305 to 350 



B-4. PROCEDURE 

B-4.1 High Temperature Stability 

B-4.1 ,1 Pour approximately 75 ml of the test oil into each of two 
sample bottles. Loosely stopper the bottles and place them in the oven 
at 50 ± 1°C for a period not less than 15 h and not more than 20 h. 

B-4.1. 2 At the end of this period, remove the bottles from the oven 
and examine the oil immediately for homogeneity. 

B-4. 1.3 The sample shall be considered to have passed the test, if it 
remains homogeneous and there is no separation of additive, stratification 
or sedimentation. 

B-4.2 Low Temperature Stability 

B*4.2.1 Pour approximately 75 ml of the test oil into each of two 
sample bottles. Stopper the bottles, and place them in a refrigerator at 
± 1°C for a period not less than 15 h and not more than 20 h. 

•The thermometer having the designation IP 64C conforms to these requirements, 

10 
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B-4.2.2 At the end of this period, remove the bottles from the refri- 
gerator and bring the sample to room temperature ( 30 ± 3°C ) without 
shaking and examine it for homogeneity. 

B-4.2.3 The sample shall be considered to have passed the test, if it 
remains homogeneous and is devoid of stratification and sedimentation 
( see Note ). 

Note — For Defence requirements, the sample shall be examined for homo- 
geneity immediately after taking it out from the refrigerator. The oil shall remain 
homogeneous, fluid, free from haze, gelling, stratification and sedimentation. 

B-5. PRECISION 

B-5.1 The precision of this method has not yet been established. 
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